
Advanced analysis and classification of glioblastoma optical spectra using 

Machine Learning and Deep Learning 

Scien�fic Context 

Gliomas represent the most prevalent form of central nervous system tumors. These tumors are 

characterized by their infiltra�ve nature, comprising both a solid tumoral component and an infiltra�ve 

component that poses significant challenges in differen�a�on. The primary therapeu�c approach for 

gliomas revolves around maximal feasible resec�on. However, during surgical interven�ons, the 

decision to con�nue or cease resec�on entails a delicate balance between eradica�ng as many tumor 

cells as possible and safeguarding vital func�onal brain regions. Currently, the gold standard for 

assessing tumor �ssue type (tumor or healthy) relies on anatomopathological measurements, involving 

the extrac�on of a biopsy from the brain. Although highly accurate, this procedure is �me-consuming. 

Hence, there is an urgent need for expedited intraopera�ve insights into biopsy analysis. 

A complementary approach leverages intraopera�ve 5-ALA PpIX (5-Aminolevulinic acid-induced 

protoporphyrin IX) fluorescence imaging, which has demonstrated improvements in the resec�on 

process. However, it s�ll grapples with sensi�vity issues. Previous studies and preliminary findings have 

unveiled the intricacies of the PpIX fluorescence spectrum, far surpassing the conven�onal 

understanding in the literature. This spectral complexity harbors invaluable and complementary 

informa�on for precise tumor margin delinea�on during resec�on. Further delving into this spectral 

complexity is impera�ve, exploring diverse hypotheses to affirm the existence of two closely situated 

emission spectra, one peaking at 620 nm and the other at 634 nm, within the biopsy [1,2]. 

In tandem with this research, the HyperProbe project [3] is currently underway, embarking on the 

development of a groundbreaking op�cal imaging device designed to elevate brain surgery. This 

innova�ve technology is poised to significantly enhance pa�ent treatment outcomes and life 

expectancy by empowering neurosurgeons with advanced real-�me guidance and informa�on during 

surgical procedures. 

Internship Objec�ve 

The primary goal of this internship is to advance the field by developing and applying machine learning 

and deep learning models for the in-depth analysis and classifica�on of op�cal spectra derived from 

glioblastoma �ssues, incorpora�ng new data and those generated by the HyperProbe device. The 

following key tasks will be addressed: 

1. Data Preprocessing: Cura�ng, cleansing, and standardizing op�cal spectra to ensure their 

readiness for analy�cal purposes. 

2. Feature Extrac�on: Pioneering techniques for extrac�ng pivotal features from intricate 

op�cal spectra. 

3. Classifica�on: Cra<ing high-precision classifica�on models capable of dis�nguishing 

between various glioblastoma types and iden�fying specific signatures associated with 

treatment response. 

4. Interpreta�on of Results: Scru�nizing and elucida�ng the insights garnered from 

developed models to elucidate essen�al facets of glioblastoma biology and the poten�al 

iden�fica�on of targets for more efficacious treatments. 

Methodology 

This internship will encompass the u�liza�on of machine learning libraries (e.g., scikit-learn) and, 

poten�ally, deep learning methodologies to construct and rigorously assess these models. Advanced 

techniques such as Convolu�onal Neural Networks (CNNs) and deep neural networks will be explored 



to effec�vely extract relevant informa�on from the intricate op�cal spectra. The dataset u�lized will be 

sourced from reputable medical databases and adhere to stringent ethical and confiden�ality 

standards. 
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Expected Outcomes 

Upon the culmina�on of this internship, the intern is expected to have developed sophis�cated 

machine learning and deep learning models for the analysis and classifica�on of glioblastoma op�cal 

spectra, including data acquired through the HyperProbe project. These results are an�cipated to 

significantly enrich our comprehension of glioblastoma biology, provide profound insights into the 

spectral intricacies of PpIX fluorescence, and establish a robust founda�on for the iden�fica�on of 

poten�al enhancements in intraopera�ve biopsy analysis. 

Conclusion 

This internship presents an extraordinary opportunity to apply cuDng-edge data science techniques in 

the pursuit of resolving cri�cal challenges in glioblastoma surgery and tumor characteriza�on. It 

promises to contribute to the advancement of oncology research while endowing the intern with 

invaluable skills in data processing, machine learning, and deep learning. 

Candidate Profile 

We are ac�vely seeking candidates with a strong educa�onal background in computer science, data 

science, or related fields, encompassing both master's and engineering students. Proficiency in Python 

is highly desirable, and prior knowledge of per�nent libraries and frameworks for machine learning and 

deep learning (e.g., scikit-learn, TensorFlow, or PyTorch) is an advantage. Candidates should also exhibit 

a passionate interest in medical imaging, oncology, and the applica�on of data science to address real-

world healthcare challenges. Strong problem-solving abili�es, a capacity to work autonomously and 

collabora�vely, as well as excellent communica�on skills, are vital prerequisites. 
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